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Re: CC Docket Nos. 00-218 &..20-251/
In the Matter of Petition of AT&T Communications of Virginia, Inc., TCG Virginia,
Inc., ACC National Telecom Corp., MediaOne of Virginia and MediaOne
Telecommunications of Virginia, Ine. for Arbitration of an Interconnection
Agreement With Verizon Virginia, Inc. Pursuant to Section 252(e)(5) of the
Telecommunications Act of 1996

In the Matter of Petition of WorldCom, Inc. Pursuant to Section 252(e)(5) of the
Communications Act for Expedited Preemption of the Jurisdiction of the CC
Docket No. 00-218 Virginia State Corporation Commission Regarding
Interconnection Disputes with Verizon Virginia Ine., and for Expedited Arbitration

Dear Ms. Salas:

Enclosed please find an original and three (3) copies of the responses of AT&T
and WorldCom to the following record requests by Commission staff' concerning the cost of
capital estimates of AT&T/WorldCom witness John Hirshleifer. The requests are:

(1) Please place into the record documentation explaining how BARRA estimates
equity betas. Tr. 3676 (Oct. 24, 2001) (request no. 13).

(2) Please place into the record, on a computer disk, the UNE cost-of-equity capital
study that is reflected in AT&T/WorldCom's proposed UNE cost of capital for
Verizon-VA. As part of this request, please include all models, formulas,
equations, work papers, data, calculations, and a list of assumptions and a list of

No. of Cooies rec'd (J i 'J.
Ust ABCDE
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cites to sources of all data reflected in this study (the list of assumptions and the
list of cites to the data sources may be provided on hard copy). Please submit this
information in the software format used to develop the study. For example,
submit this information in Excel if Excel was used to make calculations, not in
PDF format. The software should retain any formulas rather than just values
developed as part of that study. It should permit the staff to revise the study by
editing the submitted study instead of replicating it entirely and then making
changes to the replicated study. Tr. 3764 (Oct. 25,2001) (request no. 2).

(3) Please submit cites to any literature that compares the relative accuracy of one­
stage versus multi-stage discounted cash flow models. Tr. 3766 (Oct. 25, 2001).

Copies of these documents were served upon the Commission Staff and the
parties bye-mail yesterday evening.

Thank you for your consideration in this matter.

R.. espectfu.,llY.. s~bmi~ted.. ,,1£..
-,r~0~pp--

David M. Levy

cc: Dorothy Attwood
Jeffrey Dygert
Catherine Carpino
Aaron Goldschmidt
Katherine Farroba
Counsel ofRecord
Catherine Ronis

Enclosures



Before the
Federal Communications Commission

Washington, D.C. 20554

In the Matter of Petition of AT&T )
Communications of Virginia, Inc., )
Pursuant to Section 252(e)(5) of the )
Communications Act, for Preemption of )
the Jurisdiction of the Virginia State )
Corporation Commission Regarding )
Interconnection Disputes with Verizon- )
Virginia, Inc. )

In the Matter of Petition of WorldCom, )
Inc. Pursuant to Section 252(e)(5) of the )
Communications Act for Expedited )
Preemption of the Jurisdiction of the )
Virginia State Corporation Commission )
Regarding Interconnection Disputes )
with Verizon Virginia Inc., and for )
Expedited Arbitration )

CC Docket No. 00-251

CC Docket No. 00-218

CERTIFICATE OF SERVICE

I hereby certify that on this 12th day of December, 2001, copies of the three
attached responses to Staff record requests were sent via hand delivery, and/or
electronic mail to:

Karen Zacharia, Esq.
Verizon, Inc.
1320 North Court House Road
Eighth Floor
Arlington, Virginia 22201
*By electronic mail

Catherine Kane Ronis, Esq.
Wilmer, Cutler & Pickering, LLP
2445 M Street, NW
Washington, DC 20037-1420
*Hand delivery with cd roms & electronic mail

Richard D. Gary, Esq.
Kelly L. Faglioni
Hunton & Williams
Riverfront Plaza, East Tower
951 East Byrd Street
Richmond, VA 23219-4074
* By electronic mail

Lydia Pulley, Esq.
Verizon - Virginia, Inc.
600 East Main Street, 11 th FI.
Richmond, VA 23219
* By electronic mail

David M. Levy



AT&T Exh.

Response of AT&T and WorldCom to Staff Record Request
for documentation of how BARRA estimates equity betas

REQUEST: Please place into the record documentation explaining how
BARRA estimates equity betas. See Tr. 3676 (Oct. 24, 2001) (request no. 13).

RESPONSE: Please see BARRA, United States Equity Model Handbook,

pp 19-23 and 48-60 (attached).

01-12-12 AT&T-WGOM

response to
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IV. The United States Equity Model

The UnitedStatesEquityModel adapts theprinCiplesof BARRA's
1::2 Equity Model to the United States. The primary functions of
the U.S. Model are (1) to predict risk and (2) to explain return.
ThA model. like other MFM's. analyzes risk t!xposures based on
factors identified by BARRA.' In addition to Industry classfflca­
tion, these common factors categorize a pomotio's expQSlnes
across industry boundaries. such as growth and financial lever­
age, providing useful information for portfOlio construction.. ~

Mod~1 Development,
.. /

Model development is both,an art and a scle~. The art is the
selection of common factors and industrtes that will sufficiently
capture the rIsk exposures of a portfolio. This largely quaJitative
process combines experience and judgment with quantitative
testing.

The science of model development is the process of assigning
weight9 to tho~Q explanatory variables and CalCUlating

l) ~mparativevalues that are meaningfuf to investors. Through
cross-secttonal regressions, common factor returns are Cl'll(;u­
Jaled. The covariances of1hese retums are the building blocks
of the covarlance matIfX'used in risk analysis. this procedure is
explained further In Chspt9r V. Mo<Jel Cstlmation.

The equation for the U.S. Equity Model is derived from the basic
MFM gquatlon and adepted to include e.e factors (13 risk Inc:fices
and 55 Industries) and their expOSl,1Tes (weights). The model
equation Is: .

Equ~tion IV-1

where ~::. $:':ce5S r8tum on ~curityit
bl = exposure of security jto factOr J<.
It .

fk ... retum on fader Ie, and

(';j =specific rehlrn on security j.

Risk Indices
The u.s. Model contains 13 risk .indices, reflecting common
character/.sUcs among companies. Risk indices quantify com·
mon factor Influences for portfolio 'analysis. lhey proYldt:r eas­
ily interpreted comparative information about Sources of risk.
The hiQherthe absolute value of the risk index value, the greater
the tacto·rs Innuence on total portfolio risk. '

19
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Descriptor'S. the buildIng blocks of rlsk indices, are descriptive
variables desioned to measure attributes ofa company. The 70
descriptors in the U.S. Model are standardized wittl respect tu
the estimation universe, BARRA's HICAP, using the capitaliza­
tion-weighted mean and the equGlIY-WGighted stan~ard devia­
tion. Related descriptors are then organized into risk indices for
easy an:::Jlysis. ThIs process also tends to eliminate noise in
individual descrlptors.

The risk indices are "sted ,below with their related descriptors.
Positive and negative. influences are Indicated by plus {+) and
minus ( ..._} signs respectively.

1.., Variability In Market9 (VIM). . ;',
Tnis riSk index Is a predictor.of the voliltmty of a s10ck OO~p.d on
itsbehavior and thebehaviQrof itsoptia:TlS in the capital markets.
Unlike beta, which measures only the response of a stock tQ the
market, Variability inMarketsmeasures astock's overall volatility.
includ;ng its response to the market. A high beta stock will
necessarUy nave a high Variability in Markgts QXPOlilUrA.: How-

, ever, a high exposure will not necessanly imply a high beta; the
stock may· be respondlna to factors other than changes-In the
market '

This Indexu~smeasures suchas theeomulative trading range
and dally stock price standard deviation to kiantify sto,cJ(s with
highly variable prices. BARRA uses different formulas for ~re6
categories of 3tooks.

, ..
a. Optioned stocks-all stocks hav,ing listed options.

b. Usted stocks-all.stockS In tne, HICAP universe that ar9
listed on an exchang.e but do not have listed options.

c. Thin stocks-all stOCk$ that ar~ traded over the count~r

Qr are ou1sJde the H1CAP universe, except those with
IiGtoo option$..

Optioned stocks are distinct for several reasons. First. the
optlo, I price provides an impUcit forecast of the total standard
deviation of the stock itself. Second, optioned stockS tend to ,be

. those with greatest investor Interest.and with the most effective
tradJng volume. Stock trading volume descriptors understate
the effective volume because "they omit option volume.

Thin stocks, about ten percent of the basic sample. are broken
aut bec.:ause they tend to trade differently from 'ather stocks.
Over-the-counterstocks and olher thinly tra,Ol)d t:ecurities show
price behavior inconsistentwith efficient and -timelyprices. Thin
etocks are less synchronized with market movements,· and
exhibit frequent periods in which no meaningful price chang~

occur as well as· occasional outlying price changes that are
promptly fBversed. These infhJen~B&cause some Indicators of
stocK price variability to be biaseci
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In calCtllatlng this Index, BARRA standardizes the .formulas for
the three stock categories relative to one another to provide one
index for tho total population.

A. Optioned Stock Descriptors
.,. Cumulative Range, 12 morrth5

+ Beta· Sigma
+ Option Standard 'Owlailon

+ Dally Standarq Deviation
8. "Usted,Stock Descriptors

+ Beta· Sigma

+ Cumulative Range. 12 months

• Dally slan~rcsOevi'itibn

+ TradIng Volume to Varianc9

- log of Com;l'l'lo(J StgcJc Ptjcg

+ SerIal o.pendenen

-- Annuaf Shant Tumover
C. Thin Stock Descriptors

... Beta • Sigma
+ CumulatiVe ASl1!JI1, .12 month,

+ Annual SMt& TurnOVllr

- l.o$l of Comt'\"lQl'\ Stock Price

- Seriai Oependence

4. Trading ACtIVity fTRA)
Trading activity measures the relative activity of lit firm's Shares
in ihe market. or the "institutionalpopularity" ofa company. The
most'ifT,lPOrtant descriptors IarQ thQ share tumO\fer variables. In
addltfo,n. this index i.neludes the ~atio of tradfng volume to price

2. Success (SOS)
The Success index identifies recently successful stocks using
price behavior In the market (measured by historical alpha and
relative strength) and, to a lesser degree~ eamings growth
~nfonna1ion. The relative sitength of a stock is slgnificanf in
~xpJ-aining its volatility.

+ Rl1IratiVtf StrtH'rgth

"" HistoI'IeaI Alpha
+ Recent Earnings Change .

+ IBES Earnings Growth
- OM::fend Cuts, 5 years

+ Growth In Eam~e pet Share

3. SIze (BIZ)
The Size rr.dex values total assets and market capitalization to
differential$' IQfge.at0ck8 from SmQllstock8. This Index hac been
a majordeterminant of performance over the years as well as an

,important source of risk. '

+ leg of Capitalization
+ log of Total ,A.$$$1$

+ indicator of Earnings Histol}'.
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variability, the logarithm of price, and the number of analysts
following the stock, as reported in the 18ES database. The
stocks witl1 more. rapid share turnover, lower prloe, and oignE: of
greater trading activity are generally the higher risk stocks.

.,. Annuw SI'tillV Tl.ln',over

.. Quarterlv Share Turnover

+ Share Turnover, 5 VliJ9rs

+ Ley of CQmmclO Stock Price

+ I8ES Numkar or Analysts

+ Tr~ir'lg Volume 10 variance

5.- G~wth (GRO)
The Growth Index Is prlmarily a predictor or a company's future
growth but also reflects its historical growth. BARRA estimatfits

.-'.earnings gtowth for the next fivA years using regression tech­
niques on a.comprehensive collection of descriptors. all ofwhich
are dis1lnct elements of the growth concept. The Growth Index
includes descriptors of payout. asset yrowth and historlcal
growth in earnings, the lellel of,earnings to price, and variability
in capital structul"$.

- Payout. 5 years

- Earnings ~oPrice Ratio, 5 years

+ Earnings Growth

;. Capital Structl"lT8 Ohange
- Normalized Earnil1g$ to Prics Hatio

-t- Racent Earnings Change
-; Dividend Yield, 5 Y9..rs

+ IBES Earnings Changtt

- Yield Fo~aGt

• Indic3'lor of :zero Yi~ld

- Eamings to Price Rasio
- IBES Earnings to Pia Ratio

+ Growth in Total Assets

6. Earnings to Price RatIo (epft)
The Eamings to Price Ratio measures the relationship between
'company eamino~ and market valuatio"~ To compute the
Eamings to Price Ratio. BARRA combines measures of past.
current. and estimated future eamlng$.

+ Current Earnings to Prlee Ratio·
. + Eamlngs 10 Price Ra1io.5 years

+ IBES Earnings to Pnce RatIO Pro}ectiori

7. Book to Prlce Ratio (SPR) .
This index Is sImply tha book value of common oquity divided by
the market capitalization of a finn.
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B. Earnings VariablfliV (EVR)
The Earnings Variability index measures a company's historical
earnings variability and cash -flow fluctuations. fnad~ition to
variance in: eamrngs over nve years, It includes th9 relative
variablrrty;of earnIngs forecasts faken from the 15ES database,
and the industry concentr;:jtion.ofa firm's activitiss.

.. Variance in EarnfJ'gs
+ IBES S1and3td I1AviQtion to Pric;g Ratio

+ Earnings CcVariabillty

+ Conc:entration
+ Variatl¢'1 of Cash Flew
+ ExtraorcHnary 1t"'11:1& __

9. FinanCial Leverage (FlV)
Tht' Financial Lewrage index: captures the financial stwetufe of
a firm as weltas its sensitivitY to interest rates usIng the debt to '
assets ratio. the leverage at book value, and the prObabUity of
fixed charges not befng coverec;t. 'Bond market sensitivity Is
included or.lIy tor financial companies.

- Bond Market Sensitivity
+ Dilbt Ie As,ets Ratio
+ l..ewraga at Book (Debt to Equity)
+ UncovcrGd Fixed Charges

'" '10". Foreign- Income (FOR)
TtIis index reflects the fraction of operatIng incol'l1& eamod out·
side the United States. rt Is a measure ofsensitivity to currency
~xchange rate changes.

11. labOr tntensJty (LBI)
This Index estimates the importance of~r. refative to capital.
;; I the operations-ot a nrm. It Is based on ratios of laborexpense
to assets. fiXed plant and equipment to equity, and depreciated
plant valu~in total. plant cost. A-higher exposumto Labor ­
Intensity IndiCates a larger ratio Of laborexpense to capital costs
and can be 'a .gauge of sensitivity to eost·push inflation•.

+ labor $hare
- lnfIatfon-adjusted Plant 10 EquitY Ra1io
- Net P18nt 1D Gro&6 Plant

12. Yield rf.tD) ,
The Yield index' Is sImply a relative measure of th~ company's.
annual dIvidend yield. '

13.l0CAP-;;
The LOCA?"'characteristic indicates thosa cOmpanies that are
not in the HrCAP univ8n:e. It ~r'tTtits the factors in the model to
be applled..acr'osS a broader ~niverse ofassets than that used to
estimate the model. The lOCAP factor Is, In part. an extension
of the Size-index, allOwing the returns <;If approxImatefy 4500
smaller companies 10 devJate from an (JXact llnear relationship ­
with the Size index.
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A8ET Accounting beta.
Tr AEPS,

ABET == p•.;.",r;,..:-l__

LIEPSt!
/=1

where p is from regression:

£Pot - EPSt_1 = ci+pa(AEPS r -AEPSt_ 1).

EPSt = time series of net earnings per share,

AEPSt =s time series of matched aggregate EPS, and

T ;:: number of period (<in hfstory In avanable data).

ADVI ,Advertising intensity {an"uaD.

ADVI ~
amount of money on o.dverti6eTlltHlf

- $8/" (net)

'r,

"

. '

Asset oro\.vth rate, equa.l to the annual trend in total asset~
rjividQd by average valu':;!, last five years.

wht?re x "" total assets,
1 = yearly index; t = 1,2.3,4,5, arid
the sums ar$ over the Ia:;t five years, or over yearS
for which all data exist

AGRO

AGRO =-
regression coefliciem of x on t

Ixl
:: ..

Ii"
,- .
:. ~

: :

ASSI Logarithm 'of total assets.
• A,." ..

ASS' = the natural tog of total asSets.
......

.'

:~.:
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AppendiXA.

8~aver beta:

Tax to earnings.

AT~ _ 5 years of total income tax
~ "' year sum of PREIf'J

where PREIN = total income tax + income (net)
+ minority interest,

ATAX ~ 0.55. if ATAX > 0.55. and

ATAX ;;;; 0.1375, if ATAX < 0.1375.

Book value to price.

Book leverage':

BLEV ... I(preferred stock) of. {('X"\l'fImon equity) of. (fcmg tOtm debt) ]

I common equity ... i'rtan~ I

j

1
j
I
I
I
I

I
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i,
1
I,
I

i
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.
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ATAX

,BBET

BLEV

STOP

BeET

where

STOP

T

L AETPt. , 1-'
p. T" EARN \', L MKTVAl~ "'1000

,..1 t

P is from regression:

I;ARNr • A

MKTVALUE ·1000 ... Cf + /1* Ac:TPt ,
t .

EARN t := time series Of net earnings,

MK1vAl UJ:t ... hi-Gtorieaf market value, arranged uy
flSC3l dates.

AETJ?t ... time series of matched aggregate earning
to price, and

-f ;:; numb~r of period (all history in flvaflable data).

common equity + inIqngibies.,.
market capitalization

.' ,;':~',

.~~>
~~~_:: i .,

" ~ :F~·~i.
i .#

'. : :/..;~j~

wherE!
. market r':apitalization. ~ .(sharos outstanding) - {pric~ per share),

and price,is the latest monthly closing price.

49
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CONG ==

STSG

BTSQ

CAPT

CMRA

~ONC

CUTD

50

.:::.: , ' ... ",:::~.: '

-
, !

Square root of the prcxtuct of beta and sigma.

8TSG ;:;: "{historical beta} . (historical sigma) •

Histoncal beta squared.

BTSO :; (HBETA)2 .

Market capitalization.

CAPT (price) .. (shares).

Cumulative range. last 12 months; in logarithms.

CMRA ... In (m~price) .
mmprk:e

where max price ., the maximum price over the las1
12 months,

min price :=: the minimum price over the last
12 months. and

prices are.~justed for capital transactions
and cfrvidAnds.

.A measure of the absence of diversification Be-JOSS Industries.

{a~ Itotal operali~ Mtntnosl}2 •

where i ;;;:: operating earnings from industry group,

the sum is tak&n tor industry· groups for
which earnings are reported tor firm, and

each i;1verage Is taken of last three. ye,ars.

:,..'

Average proportional cut In dividends. last five fiscal years.

CUTD ... average over the last four years of OIF,. .
where DIF =: 2(~1commOn dlv(t-1) - annltal common divlt»

Icommon olV(f - t)/ + !commOl'l div(t)/ I

when common div(t)..;; comltlon div(t-1), or

=: 0, when otherwise.

,.r ..

t~·;,~; .:: ­
~:.; ...- :

~ ".: . ".
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DMS5 '- 1,
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OASTD

DELE

DILU

D-MNE

DMS5

OMYl

DTOA

Inflation-adjusted PTEQ, plttnt to bOO~.

DASTD = plant value
common equity + intangibles

Delta earnings; s'measure of proportional changes in
adjusted earnings per share in the last two fiscal years.

!K.e8mings I share year T) - (earnings I share year T-1)J
DELE::: !eamingc/l'hareycarT! 'to !eamlngs/s!larl.1yearT- 11 • or

= 0 when earnings are zero in both years,
~~

where ear'njng~shara are adjusted for capital transactions.

Potential dilution, exdudfog extraordinary items.

DILU ". Ifully dJlut~ earnings per shareI'
.' earnings PfM share

where DlLU:= 1.2. if DILU > 1.2 .

Indicator of small earnings to price.

DMNE .;;::1.. if earnings to price is ~ 0.005, or
". 0, jf otherwise.

Indicator of avlSiJabilily CJf a fiv~yeaf hIstory of earnings
information.

If 1hete are afleasl four data points,
available fo( the calculation of EGRO
{see below}; or

O. in aU other cases.

Indicator of extremely low yield.

DMYl ~ 0, if yield > .005. or

- 1. if yield ~ .005.

Total debt to assets.

DTOA = total debt
totalassElts

51



-F-949T-897 P.1 Z310-208-6469OEC 12 '01 12:59 FROM:CHARLES RI'/ER ASSOCI A.TES , INC,----------------------
DTXP

DTXO '"
mar1(41 c;apitaJi~alion.

where ATAX = tax to earnings (5 y~ars),

DETAX = deferred taxes and investment -tax
,credit (balance sheet),

PFDLQ. :: preferred stock liquidation value, and

NPPE = net property, plant, and equipment.

EGIBS IBES earnings growth.

EGIBS l:::
projected earnings.:... realized earnings

-ave-ra-g-a~etccl eamlng6 + iMlrage realized earnings •

EGRO Earnings growth rate equal to annual trend rate in earnings
divided by average p.:&rolngs, for last five yearn. .

EGRO

ENTP

regression coefficient of x on t
:;

/i'l
Where x ~ ea~miOgs per share, adjusted for capital

transactions,

I .... yearly Index; t ;; 1~,3,4,5. and
the sums arc over the last five ymlrS, or over years
for which all data exist.

Normalized ~amingslpri~ ratio.

x+ 2 (regression coefficient of z 0,., t)ENTP e
price

where x - eamings per share, adjusted for capital
transactions. '

,-

t :"'0 yearly index; t = 1,2,3,4,5, and
the sums are over the last five years, Or over yeal'$

. for which ail data eXisC

:..:~ .
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AJ:!pendlx A-
EPB3S leEs earnings if) price projection.

EPIBS ... IVI Earnl + W2 Eam~
price .

'EXTE -

Typical proportion of eamings that are extraordinary items.

~.Llextraordlnary items+fIOnrecurring income/~~e1
c.~+· .

'where . Eam1 earnings at t1 ,

Earnz lIE earnings at t2• and

wl~k¥.<:-1.

where W1 :;; weight at time period 1. and

~ = weight at time period 2.

Earnings to price.

ETOP "" mcome befot9 extraordinary Items
market capitalization

Typialr eamfngs prir."q ratio for the ~t five years.

[a~ over last 5 yrs of (adjusted .available tOl" common )IT
ETP5 _ ad~cd ahar~ out~iIilldlng ~

(war. over last 5 yrs of (adjusted closing stock.~)] .

where earnings' :; earnings available for common' I&ss
preferred dividends. and the averages
are over the last five years.

Cash 1low to current liability.

FLOW ... 5 years average of CASHFLO
current liability •

where CASHFLO .Ill Income before extraordinary items
(adjusted for common stock equity)
+ l:iep~iatfon and amortization
+ deferred taxes (income account),

FLOW' -'- 5. if FLOW> 5, and

FLOW ... -5, if FLOW <:: -5.

ETOP

ETP5

FLOW.

. EXTE

-~.
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-~----------..-,---------_ ......_-
FAGN Foreign operating Income as·;\ pp-rcl;ilot of total operating

income. .
·i.

FRGN foreign operatinQ income
total operating income -

HALPHA Historicaf alpha; the intercept term.in a regression of monthly
stock returns on monthly retums for the market.

rt = B:-r/J rMr ,

where If == excess return in fime t f

(Aft G:xce~3 market !"Glum j(J time r, and

a = intercept of regression.

\.

HBETA Historbl beta; the ragrension coeffICient in a regression ot
monthly stock retums on mOT'lthfy returns for the mark"et.

~...

HSIG

where {t == excess retum in time t.

f Ut == excess market return in time t f and

p ~ regression coefficient

Historical sigma; standard deviation of residual risk equal to' .
square root of reslduaf mean squ~roA in beta r9grOO6ion.

HSIG .. {T~2,t9:~}

where 8 t := the resIdual In the regreAAion for
historical beta in month t

= '1-;t, and
T - the number of data:poinis ~yailable.
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Appendi:;(A

where market capitalization :; (price)· (shares)•

Le"era~e at market

,:,,:t

o Labor share.

55

o wages
total assets •

(~fitf~r'e~ sil:lCk) + (markJ:tt capitalization) + (long - tefln debt)

market capitalization

LSAS ::=s

LiQ.uid assets to curFent liability.

UQU = (cash & short investment) + (account recoivables) - (current liability)

rnarlwt eapitalilatiol'l

Natural logarithm of unadjusted stock price.

LPRI = In'(unadjusted price).

Wl'1ere proice ~-. price fOr ~ost recent month, if available,
or, if unavailable,

• price at.end ot previous calendar year.

Bond market sensitivIty; measures an asset's tliStoJ1cal
response to interest rate changes by regressing excess stock
returns on Shearson Lehman Govemment Corporate Index
bond returns and S&P500 returns.

l; == fl + fio [rot] .... ,83 [r""t ].

where 'Bt • excess bond market return.

rM t = excess stock market return, and

fls ::; bond m~rkAt ~r')$itivitynf asset.

MLEV =

An Indicator of capitalization. equal to the natural looarithm of
o lhe market value of common equity, .

LNCAP = In r(number of shares outstandlnQ) • (price per share) 1.

where price is the latest monthly closing price.

LPRJ

IRSN

LIQU

LBRS

MLEV

. LNCAP
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NPGP Net plant to gross plant.

NPGP =0
nliJt property, plant. and equipment

'gross prOperty. oIant. al'\d p.CjIJipmp.nt

-'

NUMA

OPSTD

PAYO

,PLTAS

58

.:rc

181:::S number of analysts making earnings forecasts for a
company.

Option Impliorf standard deviation calculatod using the Black·
Scholes formula.

Po = PsN(d,) EfrrtN(d2 )

In(P~/,E)+(r + rr2 /2)T
where (1; ". q..ff

d-z d 1 - u-ff' .
'Po -- current option value,

Ps = curient stock price, .
E .. exercise price of option '.
e = 2.71B28.
T :n t1ma to maturity of option in years,
r - risk-free Jnterest rate,

C1' = OPSTD, and
N(d) =.probability that a devla1ion less than dwlfl

occur In a standard normal distribution,

A measure Of nonnal payout. in the last five years.

PAYO c the sum over the last five years of common
dividends divided by the sum over the last fIVe
years of earnings available for common
,0

..2,.~r
:;: , b-4

2tEc:omt
,r•..t

where both. pieces Of dataiTIust be available
before anyone year is Included.

Ratio of· pl~nt to common shsreh'oh:fersf equity,

PLTAS ". gross pin proeertr. and equipment
book value of cornman AqI..ity
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AppanQlxA

Price deflated 'earnings adiustment

~forecasted operating income" = (average operating
income over the last five year$) + 2(TREND). and

Estimmed probability of non-covefage of H;(ed charges. uSIng
a trended value for current operating income_

PNCV
[

(ftxea c:narges) - (forecasted operating income) 1

::::: Z 0" J·

cr -

Ol-FX -IT of CA+ AE -U +LD .j.DT +LQ.DP-adjusted price

market ~lzation.' .

:Xtx- ~(~»(Lx)
TREND =

L>2 - ~CLt)2
where x ... operating income,

t = yearfy index: f - ·1 ,2,3,4,5,

the sums ate over the fast five years, or over
those years whp.n d;lt:.l WAr~ ~v~il;;tbl€!, and

N is the number of yeatS for which data. exist

'where z[rJ - PR08 [N(O,1) < x] is the cumulative standard
normal distribution,

0' = the standard error of operating income aver
the laSt five years:

:L(x/'-:rf
N-1

where 01 "" operating income b¢ore depreciation.
FX =: intQrast expense,
IT ~ income tax (total),
CA = cash and short Investment.
RE "" receiYables (total),
U - current liabilities,
LD = long-term debt,
DT "" deferred taxes,
LQ = preferred stock liquidation, and
DP :::: depreciation and amortization.

PRDE -

PNCV

PRDE

.,
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ROEQ Return on eQuity over the pa~ 5 YQars.

ROEQ

o
'})adJus1ed available for common(t)]
1=-4

o
I,[boOk value of COmmon equity(t)J
t=-4'

RPTE

RSTR

~EHBET

SEHSIG

SERDP

$GSQ

.

:.: d,' ',,' .:s::::; ........ •iiill

....

~eal (inflation-adjusted) plant to equity.

RPTE = ~mated current market vaJue of plant adjusted for inflation
book value of equitY

logarithmic rate·of return over last year (relative strength).

o
ASTR "" Lln(l + r,) .

t-ll

where (, ;:: excess a.s~t retu~ over month t .

'Note: Normalization converts this to a relative strength
measure.

Standard deviation of HBElA.

, Standard deviation 'of HSIG.

Serial dependence from {J regression; th$ firat order

correlatlon of residuals from historic pregressiQn.

SERDP

0-:

where At;'" residual at time i.

Historical sigma squared.

SGsa = (HSIG)2_

: ~.
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STOP IDes standard devIation [0 price.

STDP _ STO Qamings forecast
capitalization .

59

Trading recency.

Ii (EPS - av~rage .eamings}2

1'=0 T-l

Annual, quarterly, and 6Q-month calculations of share
turnover.

TREe

"r,tt...darcl devi2tion of EPS
~ -, average earnings 1

average earnings include earnings over th~
preceding five years,

T is the number of yeaTS that da1a Axist. and

if VERN> 5, VERN is'set to 5.

Share Turnover ;: Annualized percentage of marl<.et
capitalization tra.ded.

Variation in capital structure.

o { Icommon shares (I -1) - shares (t) ~ price (I -1) II
i: + J loog ·1Atm dobt (1 - 1) -long - torm debt (t) I
t-... + Ipretmad eQui1y (t) - preferred equity (t -1)I

VCAP -
4 {I (common equity) ~ (10"0' term dobt, ... (pr9farr~ otoclt) I] .

where TREe - O. if number of months traded >- 100, a.nd

TREe ... 1, if number of months traded <; 12.

Variability (coefficient of val"ia1ion) of annual earnings in last
five years.

VERN ...
Iavela~ earnings I

. where EPS = earnings per share

VERN

TREe

veAP

SlOA f SlOO J S105
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latest al'Jidand
fl106tr~ pricEl •

T -1

5

...
~ .
~. (Cd:5h flow - average ca5n flowl
t~-4

VFlO

Variability (coefficient of variation) or cashnow.

.'

IEI~rage cash flow I

where cashflow ::::: {available for common}
+ (depreciatiOn) + {dAferred taxes}.

Logarithm of trading volume to variation of 'price in the
pravinlJ~ yRrlr.

Current dMdend yield ""

YLD5 ==

VLVR ... In [(shares tra.ded in previous year)(price)] - ABRA

where price ... price at end of previous calendar year,
if available-, or, if unavailabl~.

= monthly closing price in latest month, and
A9AA 13 the absolute monthly mngc.

Yield, normal value for Jast five years.

s
Lylcld(t)
I=.1

VFLO

VLVR

VLD5

YIELD

SO'



AT&T Exh.

Response of AT&T and WorldCom to Staff Record Request
for documentation of AT&TIWorldCom study

of Verizon-VA equity cost of capital

REQUEST: Please place into the record, on a computer disk, the UNE
cost-of-equity capital study that is reflected in AT&T/WorldCom's proposed UNE
cost of capital for Verizon-VA. As part of this request, please include all models,
formulas, equations, work papers, data, calculations, and a list of assumptions and a
list of cites to sources of all data reflected in this study (the list of assumptions and the
list of cites to the data sources may be provided on hard copy). Please submit this
information in the software format used to develop the study. For example, submit
this information in Excel if Excel was used to make calculations, not in PDF format.
The software should retain any formulas rather than just values developed as part of
that study. It should permit the statTto revise the study by editing the submitted
study instead of replicating it entirely and then making changes to the replicated
study. See Tr. 3764 (Oct. 25, 2001) (request no. 2).

RESPONSE: The attached Excel file contains the requested information:







Company

Model Estimates of Cost of Capital

WEFA 6/00, I I S&P Bond
S&P Stock (07/07/00 Value Ibbotson coca S&P Stock Guide (as of

GUide Line) Jun-OO 6/00 Guide 6130100)

Forward- long-Term
Price as of 2001 Dividend looking IBES 5-yr Economy I C/SOUtst Market Value Market ICOST OF

6130/00 per Value Line Dividend Yield growth Growth Rate (millions) Equity Weight DEBT I Co's

DCF

1/4-3/4

Weighted

(as of 6-00)

Unlevered
BARRA Beta Debt/Equity Beta

Re-Ievered
Beta

CA

1-month
Treasury Bills

$55.000 $1.54

$42.625 $0.80

$43.250 $1.02

$61.938 $1.34

$28.750 $0.22

Verizon (7/3/00)

BeIlSouth

SBC Communications

ALLTEL

CenturyTel

AVGBOOK

AVGMARKET

DEBT

49.0%

20.0%

EQUITY

51.0%

80.0%

3.13% 11.65% 6.285% 2,760.000 $151,800 37.70% 7.86% 11.07% 10.24% 0.682 0.351 0.56 0.77 10.71·'"

1.88% 11.07% 6.285% 1,881.533 $80,200 19.92% 7.69% 9.13% 10.30% 0.645 0.212 0.57 071 10.26%

2.36% 12.87% 6.285% 3,401.720 $147,124 36.54% 10.34% 10.39% 0.825 0175 0.74 0.70 10.18·'"

2.16% 14.41% 6.285% 315.280 $19,528 4.85% 0.742 0.231 0.65 0.72 10.33%

0.77% 14.79% 6.285% 140.235 $4,032 1.00% 8.54% 0.841 0.503 0.64 0.83 11.16%

2.53% 12.15% $402,684 100.00% U8% ffwiiiC::::::::UijtW,lf::::::., 0.73 0.63 0.73

Ibbotson 4.10% long-term inftation I TAX RATE: 37.5%

3.50% real GOP for 1929-1999

HIO%

WEFA 4.97% long-term nominal GNP growth rate (2000-2025)

AVERAGE 6.285%



M Cost of Equity COST OF EQUITY BOOK MARKET WEIGHTED AVERAGE COST OF CAPITAL 2000 2Q 10-Q ($miilion)

20-yr Treasury (AVERAGE of DCF
DEBT I EQUITY I EQUITY

Short-Term Long-Term
Company Bonds Average and CAPM Average) DEBT MIN MIDPOINT MAX Debt Debt Book Debt Book Equity

Verizon (713100) 10.50% 10.60% 10.42% 49% 51% 26% 74% 9.17% 9.54% 9.91% 20,060 33,286 53,346 56,215

BellSouth 10.17% 10.21% 10.26% 51% 49% 17% 83% 9.00% 9.37% 9.75% 6,108 10,869 16,977 16,502

sac Communications 10.11% 10.15% 10.27% 48% 52% 15% 85% 9,812 15,927 25,739 28,375

ALLTEL 10.22% 10.28% 10.34% 46% 54% 19% 81% 64 4,441 4,505 5,255

CenturyTel 10.83% 10.99% 10.99% 51% 49% 33% 67% 9.79% 10.14% 10.50% 75 1,954 2,029 1,948

1:626%+bela-0055 10.34% 10.34% 49.0% 51.0% 20.0% 80.0% $36,119 $66,477 $102,596 $108,295

I 6.26% I
AVGBOOK

AVGMARKET Debt Implied:

Equity Implied:

34.5%

65.5%



AT&T Exh.

Response of AT&T and WorldCom to Staff Record Request
for citations to literature comparing the relative accuracy of

one-stage versus multi-stage discounted cash flo\v models

REQUEST: Please submit cites to any literature that compares the
relative accuracy of one-stage versus multi-stage discounted cash flow models. See
Tr. 3766 (Oct. 25,2001).

RESPONSE: On pages 12-15 of his direct testimony (AT&TIWCOM

Exh. 5), AT&TlWorldCom witness John Hirshleifer discusses the economic literature

supporting the propositions that (1) short term earnings growth rates in excess of the long

run growth rate of the economy- are unsustainable into perpetuity, and (2) the simple

constant growth model therefore cannot be applied unless one modifies the growth rate or

adopts some mitigating assumption. The writings discussed in that portion of Mr.

Hirshleifer's testimony are:

I. Stewart C. Myers and Lynda S. Borucki, "Discounted Cash Flow Estimates of
the Cost of Equity Capital-A Case Study," Financial Markets, Institutions &
Instruments, vol. 3, no. 3, New York University Salomon Center, 1994.

2. Stock, Bonds, Bills and Inflation, 1998 Yearbook, Ibbotson Associates, Chicago,
pp. 161-162; id., 2001 Yearbook, pp. )

3. Sharpe, William F., Gordon 1. Alexander and Jeffrey V. Bailey, Investments,
Prentice Hall, Englewood Cliffs, New Jersey, (5th ed., 1995), pp. 590-591.

4. Damodaran, Aswath, Damodaran on Valuation: Security Analysis for
Investment and Corporate Finance, John Wiley & Sons, New York, 1994, pp.
99-101.

5. Copeland, Tom, Tim Koller, and Jack Murrin, Valuation: Measuring and
Managing the Value of Companies, John Wiley & Sons, New York, 1994, pg.
295.

Additional books and articles supporting the same propositions, but not

cited in Mr. Hirshleifer's testimony, include:



6. Stock, Bonds, Bills and Inflation, 2001 Yearbook, Ibbotson Associates, Chicago,
pp.49-50.

7. Shannon P. Pratt, Cost of Capital: Estimation and Applications, John Wiley &
Sons, New York, 1998, pp.116-117.

8. Bradford Cornell, "Alternate Approaches Available for DCF Method," Natural
Gas, November 1994, pp. 13-17.


